The lesser white-toothed shrew (Crocidura suaveolens) is a common but infrequently studied small insectivore. Because of difficulty in conducting direct observations in nature on the social behavior of this species, we designed a laboratory study to evaluate its social organization. We conducted encounters between strange pairs of shrews, simulating such interactions in the wild, in neutral sites, or between ''resident'' and ''intruder'' shrews. The effect of familiarity was tested by observing encounters between the same pairs immediately after the encounter and 24 h later. Sexual conflict was observed between male and female shrews, with males trying to mount females during the initial encounters and intensive female agonistic behavior toward the males. In addition, whereas males were equally aggressive to both sexes, female aggression toward another female was rarely observed. Familiarity between the pair resulted in decreased levels of aggression and increased tendency to spend time with the opponent regardless of its sex. We suggest that sexual differences in behavior of shrews result from differences in breeding strategies: males attempt to mate with the maximum number of females, and females try to establish long-term relationships with specific males. Long-term familiarity maximizes the pair bond, maximizes the female's reproductive success, and may allow free access of females to food resources in stable overlapping home ranges of males prior to parturition.
Although shrews are the most common insectivores, little is known about their social life and activity in nature. Their small body and terrestrial, semifossorial, and fossorial lifestyle (Hutterer 1985) hinder visual observations in the field. To determine spatial distribution and population density of shrews in nature, Rood (1965) , Hawes (1977) , and Michielsen (1991) used capture-recapture and toe-clipping methods. Other investigators (Cantoni 1993; Cantoni and Vogel 1989; Platt 1976 ) used radioisotope tracking techniques that allowed them to monitor activity and location of several individuals simultaneously. Whereas the radioisotope tracking procedure enabled determination of whether shrews were solitary * Correspondent: idozuri@netvision.net.il or had overlapping territories with other individuals, in the absence of visual data only a few conclusions could be determined regarding their intraspecific behavior.
Those few studies that included direct visual observations of shrews were conducted in the laboratory (Baxter and Meester 1982; Crowcroft 1955; Michalak 1988; Rood 1958) or under seminatural conditions (Martin 1981) .
Previous studies have revealed different social lifestyles among shrew species. Territoriality was found in free-ranging Sorex vagrans and S. obscurus in winter, but territoriality broke down in the beginning of the breeding season (Hawes 1977) . It was suggested that territoriality in these species was regulated by density before food re-sources became scarce (Hawes 1977) . The same social organization was found in S. coronatus and Neomys fodiens; however, while S. coronatus became more monogamous, males of N. fodiens tended to mate with several females (Cantoni 1993) . The shrews S. araneus and S. minutus were found to be strictly territorial before sexual maturity, independent of their sex, while sexually mature males roam through the territories of neighboring females, increasing chances of meeting estrous females (Michielsen 1966) . Aggression and fights play a major role in maintaining territories in these species (Michielsen 1966) . Unlike most shrew species, Crocidura russula demonstrates communal nesting in the winter, probably to reduce energy expenditure (Genoud and Hausser 1979; Vogel and Genoud 1981) . In spring and summer, pairs of the shrews maintain relatively strict territories (Cantoni and Vogel 1989) . Rotary (1983) found that the lesser white-toothed shrews form male-female pairs in the breeding season, when pregnant and lactating females are intolerant to one another. A monogamous lifestyle with agonistic interactions between females also was documented in the white-toothed shrew (C. russula -Cantoni and Vogel 1989) .
In the laboratory, Baxter and Irwin (1995) found that males of C. flavescens were more aggressive than females and performed more scent marking. Extensive aggression of both sexes suggests that they are territorial, although females defend their territories less rigorously. Female aggression, however, peaks after they become pregnant. Agonistic behavior also exists among S. araneus with juveniles being more aggressive toward adults than vice versa (Moraleva 1989 ). In the short-tailed shrew (Blarina brevicauda), high levels of aggression were demonstrated in the laboratory and nature. Martin (1981) and Platt (1976) noted that shrews of this species kill conspecifics within several hours after new individuals are introduced into their cage.
In Israel, 4 shrew species are known: 3 species of white-toothed shrews (Crocidura leucodon, C. russula, and C. suaveolens) and the Etruscan shrew (Suncus etruscus- Mendelssohn and Yom-Tov 1987) . Recent studies revealed conspecifity of C. r. monacha and C. suaveolens (Catzeflis et al. 1985) and the presence of a new species, C. ramona, in the Negev Desert, Israel (Ivanitskaya et al. 1996) . Hellwing (1970) , Mover et al. (1986) , Rotary (1983) , and Zafriri and Hellwing (1973) have considered their shrew species to be Crocidura russula; however, the recent findings of Catzeflis et al. (1985) show that these shrews should be treated as C. suaveolens.
Little is known about the social behavior of the lesser white-toothed shrew (C. suaveolens). Our purpose was to determine the social lifestyle of this species, emphasizing intersexual differences in agonistic behavior. By initiating same-and opposite-sex encounters between shrews with different residency status in experimental arenas, we simulated intraspecific encounters as they probably exist in nature.
MATERIALS AND METHODS
Experimental animals.-Twenty-four male and 24 female adult shrews (C. suaveolens) were obtained from the Rami Levin Shrew Breeding Colony at the Canadian Center for Zoological Research, Tel-Aviv University, Israel. In the breeding colony, male-female pairs of shrews are kept in 50-by 35-by 20-cm stainless-steel cages with wire mesh covers. Each cage had a mixture of sand and sawdust bedding and 4 pottery shards (10 cm in diameter) as shelter. Water was given ad lib, and food was supplied twice a day. Animals were maintained at natural ambient temperatures (5-32ЊC) and photoperiods of 8-16 h of light/day throughout the year.
The following experiments were conducted during the breeding season in spring and summer 1997 (Godfrey 1978) . Ambient temperature was maintained at the thermoneutral zone of shrews C. suaveolens (Mover et al. 1986) , preventing possible effects of certain ambient temperatures on their social behavior (i.e., huddling in winter to reduce energy loss -Genoud 1985) .
Our preliminary observations revealed that many encounters between strange pairs of shrews during the 1st hour of mutual exposure was followed either by retreat to different shelters or by shrews remaining together. We used a 24-h study period because it was found to be long enough to establish familiarity and malefemale pair-bond in other species of shrews (Baxter and Meester 1980) and increase confidence of an intruder shrew to a degree that it would start to scent mark its own territory in the resident's area (Platt 1976) .
Experimental shrews were monitored twice for 60 min: once immediately after their introduction into the experimental arena and 24 h later. To ensure that neither shrew was being stressed by the other, they were monitored for 5 min every 2 h for the 1st 12 h and then again after 6 and 12 h. There was no evidence that one or both shrews in each pair were restricted to remaining inactive in the shelter areas, and no injuries were observed on either shrew's tail or fur. For individual recognition, the shrews were marked with small dye spots on their fur.
The behavioral data were collected by direct observation using a Psion Organizer II (Model LZ64, Noldus Information Technology, The Netherlands) and analyzed with the Observer Program (Version 3.0, Noldus Information Technology). For the 1st 2 behavioral variables, we monitored frequency and duration of the activity, and for the last 2 variables we monitored frequency.
Four behavioral variables were monitored. First, physical contact was body contact between 1 shrew and another and was related to the individual that initiated the body contact. Second, sniffing of scent plays a major role in shrew exploratory behavior (Baxter and Meester 1982) , individual recognition (Crowcroft 1955) , and territorial defense (Cantoni 1993; Platt 1976) ; we measured intraspecific sniffing activity and considered sniffing as exploratory behavior of 1 animal by another. Third, biting is usually considered agonistic and was related here to attempts by 1 shrew to establish dominance over its opponent. Because there was sometimes no possibility of determining whether the shrew had actually bitten its opponent or just touched it with its snout or teeth, the term ''bite'' incorporated bite attempts that included snout contact with the attacked individual (''bite'' and ''bite attempts'' are used here synonymously). None of the bite attempts resulted in bleeding or scars. Finally, mounting usually appeared prior to mating (Kivett and Mock 1980) . Our study was conducted according to the Guidelines of the Association for the Study of Animal Behaviour for the treatment of animals in behavioral research and teaching (Anonymous 1996) . All the experimental shrews were born in captivity.
The observer documenting the behavior of the shrews at the time of interaction was ready to separate them in case of escalating aggression. We decided a priori to separate the encountering animals if one of them continuously followed the other for Ͼ10 min after an agonistic encounter and prevented its retreat to a shelter or resting area. Plexiglas tubes were placed in the test apparatus as refuge sites. However, there was no need to separate encountering shrews because no aggression occurred and a retreating individual could always find shelter without being inhibited.
We placed 2 food dishes and 2 water dishes in each cage, available at all times to the submissive animal if a dominance relationship became established. Health of shrews was monitored daily, before and after experimental sessions. Because body weight does not always indicate stress in such small mammals, the shrew's fur and tail condition were used as indicators. Changes in the appearance of the normal smooth fur of the shrews indicated malnutrition or bites; scars on the tail or fur indicate bites and bite attempts. These 2 variables were observed every day and indicated no health problems in the experimental animals.
Experimental design.-The test arena comprised a 70-by 40-by 30-cm Plexiglas cage with a mixture of sand and sawdust bedding. Four shelters were made by cutting Plexiglas tubes (10 cm long and 7 cm in diameter) longitudinally in half, and those were placed in the test area at a distance of 5 cm from each cage corner, in the same horizontal position.
The purpose of experiment 1 was to determine dominance relationships of shrews encountering each other in a neutral zone and the effect of familiarity between shrews on their intraspecific behavior.
One month before the experiment, 24 male and 24 female shrews (neither pregnant nor lactating) were transferred from the breeding colony to 28-by 28-by 15-cm stainless-steel individual cages. Randomly chosen pairs were transferred from their individual cages and placed together in the test arena. We verified in each case that none of the new pairs had been paired. Behavior of only 1 animal in each pair was monitored for 1 h. We divided test animals into 4 groups, each comprising 6 pairs of shrews: group 1, male pairs; group 2, female pairs; group 3, male-female pairs (we monitored behavior of males only); and group 4, femalemale pairs (we monitored behavior of females only). Pairs remained together in the arena for 24 h, and behavior of the monitored individual was monitored again for another hour.
After experiment 1, shrews were returned to their individual home cages for 1 month and were used in experiment 2.
Experiment 2 determined dominance relationships between ''resident'' and ''intruder'' shrews and the effect of familiarity between the shrews on intraspecific behaviors. A resident shrew was placed alone in the experimental arena. After 1 week, another shrew (intruder) was introduced into this arena, and the behavior of 1 shrew only (intruder or resident) was monitored for 1 h. We divided the test animals into 8 groups, each comprising 6 pairs of shrews: groups 1 and 5, male pairs; groups 2 and 6, female pairs; groups 3 and 7, resident male-intruder female pairs; and groups 4 and 8, resident female-intruder male pairs. Encountering pairs remained together in the arena for 24 h, and the behavior of the same individual was monitored again for another hour. In experiments 1 and 2, tests started at 1000 h.
In the 1st part of experiment 2, we monitored behavior of 24 resident shrews (groups 1-4). Experimental shrews were then replaced in their individual cages for 1 month. In the 2nd part of experiment 2, we monitored behavior of 24 intruders (groups 5-8). In experiment 1, shrews were randomly paired; in experiment 2, we avoided pairing the same individuals. Thus, the same pair was never used twice.
Data analysis.-In experiment 1, we used repeated-measures analysis of variance (ANOVA) for each variable separately. In those analyses, time of trial (day 1 or day 2) was the withinsubject factor and sex of the tested animal, and opponent was the between-subject factor. In experiment 2, time of trial (day 1 or day 2) was the within-subject factor and residency status (resident or intruder), and sex of the tested animal and opponent was the between-subject factor. In both experiments, interaction effects were noted only if they were significant. If there was a significant time effect, we used 2-tailed paired t-tests to determine significance. For data analysis, we used the SPSS program (Version 6.1, SPSS, Inc., Chicago, Illinois) and Sokal and Rohlf (1981) .
Data are presented as X Ϯ SE. Frequency data were square-root transformed for statistical analysis.
RESULTS
Experiment 1.-Introducing 2 shrews to a new, unfamiliar environment resulted in extensive exploratory behavior, expressed by rapid and intensive lateral movements of the snout, probably to perceive surrounding olfactory cues. This behavior occurred when pausing and during locomotion. After locating the 1st shelter, some of the shrews paused several seconds underneath it and then continued to explore outside the shelter. Usually during the 1st encounter between a pair of shrews, both individuals paused for 1-2 s, sniffed each other, and then 1 shrew followed the other. This sequence of behavior resulted in either separation or continuous locomotory activity during which there were many snout-rump contacts.
Occasionally, 1 shrew tried to bite the rump or tail of its opponent. After the 1st bite, the defender usually turned toward the attacker to defend itself. This turn resulted in a brief retreat by the attacking animal. The defender remained in a defensive position, lying on its side with its head toward the attacker, sometimes lifting a forepaw as if to block the next attack. When the attacking shrew tried to bite again, it approached the defender's flank and directed its hindquarters at the head of the defender.
Frequently, such an approach ended with reciprocal tail flicks toward the head of the opponent. The encounter sometimes continued with several sequences of reciprocal attempts to bite the opponent's tail, which was the exposed part of the body. Although bite attempts frequently were observed immediately after introducing the shrew into the new arena, they did not result in bleeding or apparent harm. 38.0 Ϯ 17.8a 0.8 Ϯ 0.8 0.9 Ϯ 0.4a 0 a Two-tailed unpaired t-tests were used to compare between sexes; 2-tailed paired t-tests were used to compare between experimental days. Lower case letters represent sexual effect and upper case letters represent daily effect; a and A at P Ͻ 0.05, b and B at P Ͻ 0.01, and c and C at P Ͻ 0.001.
Overall, gender (F ϭ 14.3, d.f. ϭ 1, 20, P ϭ 0.001) affected the duration of physical contacts and sniffing (Table 1) . Females tended to huddle with other shrews, regardless of their sex, more than males. This tendency was significant on day 2 with a female individual (t ϭ 2.2, d.f. ϭ 10, P ϭ 0.04). Time (F ϭ 16.3, d. f. ϭ 1, 20, P ϭ 0.001) also affected the duration of physical contacts when all groups were considered. The effect of time on the duration of contacts was significant when females confronted other females (t ϭ 3.8, d.f. ϭ 5, P ϭ 0.01).
Examining all groups together, gender (F ϭ 7.3, d.f. ϭ 1, 20, Pϭ0.01) affected the frequency of contact sessions (Table 1) . On the 1st and the 2nd experimental days, females initiated more contacts with other shrews than males. On the 1st day, sexual differences in frequency of contact initiations were significant with female shrews (t ϭ 3.8, d.f. ϭ 10, P ϭ 0.03) and with male shrews on the 2nd day (t ϭ 2.4, d.f. ϭ 10, P ϭ 0.03).
Time of trial (F ϭ 28.0, d.f. ϭ 1, 20, P Ͻ 0.0001) affected frequency of contact in neutral arenas. An increase in frequency of contacts on the 2nd compared with the 1st day of the experiment was significant when males confronted females (t ϭ 3.2, d.f. ϭ 5, P ϭ 0.02) and females confronted males (t ϭ 5.2, d.f. ϭ 5, P ϭ 0.003). Frequency of sniffing by the tested shrew when all groups were tested together was significant (F ϭ 49.9, d.f. ϭ 1, 20, P Ͻ 0.0001). A decrease in sniffing frequency was observed in females that confronted males (t ϭ 3.2, d.f. ϭ 5, P ϭ 0.02) and other females (t ϭ 7.2, d.f. ϭ 5, P ϭ 0.0008).
Considering all groups, time affected frequency of mounts (F ϭ 4.5, d.f. ϭ 1, 20, P ϭ 0.04) with decreased mounts in the 2nd, compared with the 1st day of the experiment. Time (F ϭ 27.3, d. f. ϭ 1, 20, P Ͻ 0.0001) affected frequency of bite attempts by the tested shrew. On the 2nd day of the experiment, there were fewer bite attempts by males confronting males (t ϭ 3.3, d.f. ϭ 5, P ϭ 0.02) and females (t ϭ 2.5, d.f. ϭ 5, P ϭ 0.05). There also was an effect of the opponent's sex on the bite attempts (F ϭ 5.4, d.f. ϭ 1, 20, P ϭ 0.03); females were more aggressive toward males compared with females on the 1st day of trial (t ϭ 3.0, d.f. ϭ 5, P ϭ 0.02; Table 1 ).
Experiment 2.-Resident and intruder shrews showed less sniffing and biting of their opponents on day 2 compared with day 1 of the encounter. Familiarity with the opponent also resulted in increased physical contacts initiated by resident and intruder animals, although resident shrews sniffed intruders more than the intruders sniffed residents (Table 2) .
Overall, gender (F ϭ 20.6, d.f. ϭ 1, 40, P Ͻ 0.0001) affected duration of physical contact between shrews. On the 1st day of experiments, resident females remained in physical contact for longer periods of time with male (t ϭ 2.3, d.f. ϭ 10, P ϭ 0.04) and female (t ϭ 2.6, d.f. ϭ 10, P ϭ 0.02) intruders compared with resident males. On the 2nd day of experiments, resident females remained in physical contact with female intruders for longer periods of time (t ϭ 3.2, d.f. ϭ 10, P ϭ 0.008) compared with resident males.
Similar to resident females, intruder females also showed increased tendency to remain with other shrews compared with males. On the 2nd day of the experiment, that difference was significant (t ϭ 3.6, d.f. ϭ 10, P ϭ 0.004) because intruder females remained in contact with resident females longer than intruder males. Time of trial (F ϭ 43.6, d.f. ϭ 1, 40, P Ͻ 0.0001) affected duration of physical contact between shrews. We found an increase in the duration of time that shrews stayed in contact with their opponents on the 2nd compared with the 1st day of the experiment. Resident males (t ϭ 4.9, d.f. ϭ 5, P ϭ 0.004) and females (t ϭ 4.1, d.f. ϭ 5, P ϭ 0.001) stayed in physical contact longer with intruders of their own sex on the 2nd day of the experiment compared with intruders of the opposite sex. Intruder males stayed longer in contact with resident males (t ϭ 4.0, d.f. ϭ 5, p ϭ 0.01) on the 2nd compared with the 1st day. Resident females stayed longer in contact with resident males (t ϭ 4.2, d.f. ϭ 5, p ϭ 0.007) and females (t ϭ 3.4, d.f. ϭ 5, p ϭ 0.01) on the 2nd compared with the 1st day. The opponent's sex affected the tendency of a shrew to stay in contact with the other shrew (F ϭ 6.6, d.f. ϭ 1, 40, P ϭ 0.01). Resident males (t ϭ 2.6, d.f. ϭ 5, P ϭ 0.04) and females (t ϭ 2.8, d.f. ϭ 5, P ϭ 0.03) increased the duration of time that they stayed in contact with a female compared with a male intruder (Table 2) .
Treatment affected duration of sniffing (F ϭ 17.9, d.f. ϭ 1, 40, P Ͻ 0.0001) when all groups were tested together. On the 1st day of the experiment, resident shrews sniffed their opponents for longer periods of time than intruder shrews sniffed the residents. This was significant when residents (pooled data for both sexes) confronted male (t ϭ 3.2, d.f. ϭ 22, P ϭ 0.004) or female (t ϭ 3.0, d.f. ϭ 22, P ϭ 0.006) opponents. Time of trial also affected duration of sniffing (F ϭ 39.1, d.f. ϭ 1, 40, P Ͻ 0.0001) with decreased time of sniffing in all cases on the 2nd, compared to the 1st day. Resident females sniffed their male (t ϭ 3.2, d.f. ϭ 5, P ϭ 0.02) and female (t ϭ 4.9, d.f. ϭ 5, P ϭ 0.004) intruders for shorter periods of time on the second experimental day (Table  2) .
Overall, treatment (residency status) affected frequency of sniffing (F ϭ 19.6, d.f. ϭ 1, 40, P Ͻ 0.0001). On the 1st day of the experiment resident shrews (pooled data by sexes) sniffed their male (t ϭ 4.0, d.f. ϭ 22, P ϭ 0.0006) and female (t ϭ 2.5, d.f. a Two-tailed unpaired t-tests were used to compare between sexes; 2-tailed paired t-tests were used to compare between experimental days. Lower case letters represent sexual effect and upper case letters represent daily effect; a and A at P Ͻ 0.05, b and B at P Ͻ 0.01, and c and C at P Ͻ 0.001. ϭ 22, P ϭ 0.001) opponents more compared with intruder shrews. Time of trial affected frequency of sniffing (F ϭ 37.8, d.f. ϭ 1, 40, P Ͻ 0.0001). Sniffing frequency decreased on the 2nd day compared with the 1st day. Resident males sniffed their male (t ϭ 2.7, d.f. ϭ 5, P ϭ 0.04) and female (t ϭ 2.9, d.f. ϭ 5, P ϭ 0.03) rivals less on the 2nd day of the experiment. Resident females sniffed their male (t ϭ 3.1, d.f. ϭ 5, P ϭ 0.02) and female (t ϭ 6.1, d.f. ϭ 5, P ϭ 0.01) rivals less in the 2nd day of the experiment. Intruder females decreased sniffing of resident females on the 2nd day (t ϭ 1.6, d.f. ϭ 5, P ϭ 0.02; Table  2 ).
On day 1 of the experiment, 4 resident males mounted the intruder females (29.3 Ϯ 21.2 mounts/1 h, range, 2-132), but only 1 male mounted a female on the following day (9 mounts). Time of trial (F ϭ 4.9, d.f. ϭ 1, 40, P ϭ 0.03) affected mount frequency. There was gender ϫ treatment interaction (F ϭ 5.5, d.f. ϭ 1, 40, P ϭ 0.02) and an effect of time of trial (F ϭ 21.4, d.f. ϭ 1, 40, P Ͻ 0.0001) on frequency of bite attempts. In all cases, a shrew's attempts to bite its rival decreased on the 2nd compared with the 1st day. Resident males decreased bite attempts on the male intruder (t ϭ 4.0, d.f. ϭ 5, P ϭ 0.01) on the 2nd day of the experiment (Table 2) .
DISCUSSION
The lesser white-toothed shrew (C. suaveolens) is one of the most abundant but least studied insectivores. Our study documents encounters between lesser whitetoothed shrews in both alien and familiar habitats, simulating encounters between ''floaters'' with no permanent home sites and between owners of stable areas and intruders.
Initial exposure of females to strange males and males to either other males or females, in neutral areas, resulted in few physical contacts and a high level of sniffing and biting. Only a few instances of aggression were observed between females. Male and female aggression was characterized by unique tail-flicking behavior, described here for the first time. We suggest that these tail flicks were to deter opponents or to divert their attention to the rump instead of the head as a target for biting.
Our results indicate that familiarity with conspecifics plays a major role in social organization of shrews. In both sexes, agonistic behavior was drastically reduced in pairs with previous familiarity. During the 2nd day of the experiments, shrews initiated more physical contacts with their opponents, and number of agonistic sniffing and biting events decreased. Resident females spent more time in physical contact with females compared with males, after becoming familiar with them, which was similar to their behavior in neutral sites. Intruder females, however, spent more time with females than males only on the 1st day of the experiment. Males did not spend more time with females than males on either day.
Residency status of shrews only affected their sniffing behavior; residents sniffed their opponents more and for longer periods of time than intruders sniffed residents. There were no differences, however, in agonistic behavior between resident and nonresident shrews and their tendency to remain in physical contact with their opponents. We conclude that C. suaveolens is not solitary and territorial as described for some of the other species of shrews (Martin 1981; Platt 1976) . Our data partially support Rotary's (1983) findings that home ranges of male-female pairs of C. suaveolens overlap, with additional overlap between home ranges of females and floater males. Although Rotary (1983) found no home-range overlap and did find aggression between female shrews, this does not contradict our findings. Rotary (1983) observed females during the breeding season, whereas in our study, none of the females were pregnant or with offspring and therefore not aggressive toward each other.
Unlike our findings that females show more contact with females over males, Rotary (1983) showed intrasexual aggression in females in this species. Although our data appear to contradict Rotary (1983) , we documented intraspecific behavior of nonpregnant and nonlactating female shrews, whereas most of the females observed by Rotary were pregnant (Rotary 1983) . One explanation of female same-sex aggression observed by Rotary (1983) may be found in Jannett's (1978) and Madison's (1980) hypotheses. Those authors suggested that territoriality and aggression among breeding females result from their need to ensure food and space for their offspring.
Two major questions arise from our observations: Why are female shrews aggressive to males, and why do they tend to gather with other females? To answer the first question, we monitored behavior of intersexual pairs during their initial encounters. We found that usually, although not always successfully, males followed females and attempted to mount them. That behavior was followed by high levels of females biting males. According to the polygamy threshold (Orians 1969; Verner 1964) , polygamy is always advantageous to males. Consequently, its presence depends on the female decision to mate with several males and establish a polygamous society or to mate with a single male and establish a monogamous lifestyle.
The conflict between mating systems of male and female shrews should be considered when analyzing behavior of female shrews in our study; while it is beneficial for males to mate with Ͼ2 females and maximize their reproductive success, females tend to want monogamy, increasing survival of their offspring by ensuring space and even protection of their offspring by the male. Discussing the ''war of attrition'' between sexes, Clutton-Brock and Parker (1995) noted that there are 3 main forms of male sexual coercion of females: forced copulation, harassment, and intimidation. Because we did not observe any successful forced copulations, we conclude that male harassment may be the most common strategy of male C. suaveolens to achieve copulations with females.
By deterring males and delaying copulation, females increase their fitness because they increase their chances to select a superior male and thus pass on preferable traits to offspring. By extending the period of male selection, females also may delay parturition until conditions such as food availability and temperature are optimal (Clutton-Brock and Parker 1995). Another possibility is that a female attack on a male enables it to assess the male's extent of submission and, consequently, to choose to mate only with the superior males.
We suggest that the intersexual agonistic behavior of female shrews results from their need to repel male harassment and even male ''possession.'' To maximize the ''chosen'' pair-bond with a male, females have developed a reproductive behavior in which successful breeding occurs only after longterm pair familiarity. During initial interactions between strange shrews, females reject males, probably increasing the interest of males in them and focusing their need to remain in proximity to females. Only after several days of familiarity do females become more receptive and willing to mate. Our hypothesis is supported by the previous findings of Rotary (1983) , who found that familiarity is highly important in establishing breeding pairs in this species; females successfully mate only after about an 18-day period of familiarity with a specific male, while repeated daily short-term encounters between pairs do not result in successful copulations.
In regard to female tendency to remain with other females, we analyzed the behavior of resident females only because we presumed that they were less stressed at the time of same-sex encounters than when encountered with intruder females. We found that on the 1st experimental day, resident females initiated physical contact with male and female intruders for 27.8% and 36.8% of the test period, respectively; on the following day, they remained for 31.6% and 61.4% of the time with male and female intruders, respectively. Because experiments were conducted in the thermoneutral zone of shrews and they were provided with food ad lib, it is unlikely that they remained in physical contact to reduce heat expenditure. We therefore conclude that female C. suaveolens are tolerant of conspecifics, especially before pregnancy and parturition, and consequently females gathered with other females. Moreover, resulting from conflicts of sexual strategy and male rejection by females, the relative time of physical contact between females was higher compared with male-female pairs. Our data also show that familiarity results in increased intraspecific tolerance in both sexes. Based on Rotary (1983) , we believe that as familiarity between sexes increases, female shrews tend to spend more time with specific males, as was observed in C. russula in nature (Cantoni and Vogel 1989) . Long-term male-female bond enables females to ensure access to foraging areas, maximizing their reproductive success.
